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NCBI accession numbers are given in parentheses. Figure S1 . COG-based functional classification of genes located on S. actuosus ATCC 25421 genome. Genes might be classified into more than one category. 
Genome component prediction
Gene prediction was performed on the S. actuosus ATCC 25421 genome assembly by glimmer3 (http://www.cbcb.umd.edu/software/glimmer/) with Hidden Markov models. tRNA, rRNA and sRNAs recognition made use of tRNAscan-SE (Lowe and Eddy, 1997).
Gene annotation and protein classification
The best hit abstracted using Blast alignment tool for function annotation.
Seven databases which are KEGG (Kyoto Encyclopedia of Genes and Genomes), COG (Clusters of Orthologous Groups), NR (Non-Redundant
Protein Database databases), Swiss-Prot, and GO (Gene Ontology), TrEMBL, EggNOG are used for general function annotation.
Cloning of the act gene cluster into the expression vector pSET152
PCR method was used for amplification of the eryth gene cluster from the genome of S. actuosus ATCC 25421 by using the primers P1/P2 (P1:
5'-CATATGCCCCGGACG GTCACACGCGTCAACAATGGG-3'; P2;
5-TCTAGAGGCGTCGGCGAGGCGTT CCAGACTGGCGCG-3'). Then, the recovered fragments were cloned to pMD-18T simple vector and confirmed by DNA sequenceing. The recombinant plasmid was digested with the restriction enzymes NdeI and XbaI, and then ligated into the vector pSET152 under the control of a promoter PermE* to give a recombinant plasmid pSET152-ave.
The recombinant plasmid pSET152-ave was transformed in competent E. coli
DH5a cells for amplification and verified by restriction enzymes NdeI and XbaI
and DNA sequencing.
E. coli-Streptomyces conjugation
The recombinant plasmid pSET152-act was transformed by electroporation into E. coli ET12567/pUZ8002 according to a standard protocol. The pSET152-ave was introduced into S. lividans TK24 by E. coli-Streptomyces conjugation as described previously [1] .
Production and Isolation of type III lantibiotics
S. lividans TK24 and S. lividans TK24/pSET152-ave were cultivated on ISP2 agar plates (4 g yeast extracts, 10 g malt extract, 4 g D -glucose, 18 g agar, and 1000 ml water) containing apramycin (25 mg/ml) at 28℃. The plates were incubated for 10 d at 28 °C. The agar ~ 1 cm 2 from each plate was extracted with acetonitrile (500 μl) and centrifugated (14000 rpm, 5 min), the solution was collected for further experiments.
HPLC-ESI-MS/MS analysis of microbial extracts
Lantibiotic-containing samples were analyzed by HPLC-ESI-MS/MS experiments according to the methods described previously [2] .
Isolation and extraction of avermipeptin B
Isolation and extraction of avermipeptin B from S. lividans TK24/pSET152-ave were performed according to the methods described previously [2] .
Assay of antibacterial activity
Avermipeptin B was dissolved in DMSO to produce a stock solution (1000 μg/mL), which was serially diluted into Mueller-Hinton broth (50 μL) in a
96-well microtiter plate. For the test of Staphylococcus aureus, Bacillus subtilis
and Enterococcus faecali, the final concentration was ranging from 0.0256 to 0 μg /mL. After the compounds were diluted, 50 μl aliquots of the test strains (about 5×10 -5 CFU/mL) were added to the appropriate wells of the microtiter plate. After incubation at 37℃ 150 rpm for 18-24 h, the MIC was determined as the lowest concentration of compound that inhibits visible bacterial growth.
All assays were repeated for 3 times.
